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(54) Compressor coating 

(57) The durability of a coating layer formed on the 
sliding surface between two members of a compressor, 
and the sfidng contact between the two members, is 
kept excellent over a long period of time. In a peripheral 
portron 10d of a swash plate 10, a pair of shoes 20 are 
connected to the swash plate 10 while Intervening 
between me swash plate 10 and a piston 8. Both the 
swash plate 10 and the shoes 20 are formed from an 
iron series material- A film 23 is formed on both surfeces 

22 of the peripheral portion 10dof the swash plate 10, 
and the shoes 20 slide on the f2m 23 on the swash plate 
10. The f3m 23 is a coating layer formed from a resin 
containing metallic particles. The particle ske of the 
metallic particles is larger than the thickness of the film 

23 (e.g., from 10 to 100 pm). and the surface of the film 
23 is made smooth by polishing. The resin functioning 
as a binder of the metafile particles is formed from, for 
example, a pofyimide resin. 



Fig.2 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0001] The present invention relates to a compressor provided with a first and a second member relatively slidabiy 
contacted witfi each other, and particularly to the improvement in the sfiding durabiSty of a coating layer formed on the 
sliding surface of trie two members for the purpose of ensuring contact stability. 

2. Description of the Related Art 

[0002] In general, a swash type of compressor is provided with a cylinder block forming part of the housing, a plu- 
rality of pistons redprocaiively housed in a plurality of cylinder bores which are formed In the cylinder blocks and a 
swash plate which rs fixed on a drive shaft in an incfined state in a crankcase or which is inclination movably provided 
to the drive shaft Each of the pistons is movably connected to the peripheral portion of the swash plate through a pair 
of shoes. The movable connecting construction aJows the rotary motion of the drive shaft and the swash plate to be 
converted into a rectpnxating motion of the piston. 

[0003] For such a swash type of compressor, K has become important to avoid seizure between the swash plate 
and the pair of shoes which are orrectjy contacted with both surfaces of the penpheral portion of the swash plate, and 
to reduce friction between the swash plate and the shoes for the reasons explained below. For a swash type of com- 
pressor, atomized lubricating oil ts carried by a coolant gas and is supplied to each of the portions of the compressor 
for the purpose of effecting lubrication. However, lubricating oil remaining in and adhering to the sliding surface of the 
swash plate Is washed by the coolant gas before the atomized lubricating oil reaches the swash plate, and the swash 
plate surface is likely to become dry where the swash plate surface is deficient in lubricating oH. As a result the swash 
plate and the shoes are forced to start sliding under dry concfifions. The siding conditions, namely, the sliding environ- 
ment, of the swash plate is thus very severe Moreover, so-called new refrigerant, such as R134a, which have recently 
started to be used in place of conventional cooling refrigerant for the purpose of protecting the ozone layer are more 
My to manifest the dry state than the conventional refrigerant Improvement in the lubricity of the swash plate surface 
has therefore been required still more. 

[0004] Conventional technologies which are intended to solve such problems by surface treating the swash plate 
are disclosed in Japanese Unexamined Patent Publication (Kbkai) No. 60-22080 (Japanese Examined Patent Publica- 
tion (Kbkoku) No. 510513), Intemaitonal Publication WO 95&S224 and Japanese Unexamined Patent Publication 
(Kbkai) No. 8-199327. 

[0005J Of these coriverrtiortaJ technologies, the technology disclosed in Japanese Unexamined Patent Publication 
(Kbkai} No 60-22080, for example, comprises laming, on the metaJSc base material of a swash plate, a solid lubricating 
layer prepared by binding molybdenum disulfide and graphite with an aonesive such as a phenolic resin. The sold lubri- 
cating layer improves the lubricity of the siring portion surface of the swash plate, makes me contact siidabfliryof the 
swash plate and me shoes excellent, and improves the seizure resistance of both members. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0006] 

Pg. 1] 

Fig. 1 is a longitudinal sectional view of a single headed piston swash type of compressor to which the present 
invention is applied. 
Fig. 2] 

Rg. 2 is an expanded sectional view showing an outline of the relationship between a swash plate and shoes. 
SUMMARY OF THE INVENTION 

[0007] However, although desired lubricity can be obtained by any of the conventional technologies, sufficient dura- 
baity of the coating layer formed on the slicing surfaces of the swash plate and the shoes has not been obtained. That 
is, when the swash plate Is repeatedly used urxJerdn/concTraons, the coating layer is sometimes abraded or exfoliated 
to form a hole, which results in exposure of me base material. 

[0008] An object of the present invention is to irnprove the durability of a coating layer formed on the sliding surface 
between two members, a first and a second member relatively slidabiy contacted with each other, forming a compres- 
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$or t and to provide a compressor capable of keeping the contact slidabiirty between the two members excellent over a 
longer period of time. 

[0009] The present invention provides a compressor provided with a first and a second member which are relatively 
siicfabiy contacted with each other, a coating layer which comprises a resin containing metallic particles being formed 
s on at least one of the sliding surface of the first member and that of the second member. The metallic particles present 
in the resin matrix in the coating layer support a load applied thereto from the sliding surface to relatively reduce the 
load applied to the resin. Accordingly, the presence of the metallic particles increases the durability of the coating layer. 
That the presence of the metallic particles increases the durability of the coating layer is a new technological f Mng. 
[0010] The compressor to which the present invention is applied is preferably a swash plate type of compressor. 
10 The swash plate type of compressor is provided with a swash plate and shoes for connecting the peripheral portion of 
the swash plate to a piston. The first and the second member which are relatively slidably contacted with each other are 
the shoes and the swash plate, respectively. The coating layer is formed on at least one of the sliding surfaces. When 
the coating layer is formed, the coating layer present on the s&cfing surface of the swash plate and the shoes has high 
durabffiry; therefore, the stidablllty of the swash plate and the shoes is kept excellent over a long period of time. 
is [001 1 J The coating layer is preferably polished to have a thickness up to a value approximate to the particle size of 
the metallic particles. For example, a liquid-like mixture of metafile particles and a resin is applied to the base material 
surface of the members, and the coaling layer is cured. Trie surface of the coating layer is then polished until the layer 
has a thickness up to a value approximate to the particle size of the metaJSc particles- Tne metallic particles exposed 
to the surface of the costing layer are drecify contacted with the base material, or they are substantially in contact there- 
to with. The load applied to the sliding surface is mainly supported by the metaiic particles, and as a result the load 
applied to the resin is relatively reduced. The sSding durabifity of the coating layer is therefore Increased further, hi addi- 
tion, "a value approximate to the particle size of the metallic particles" Is about the particle size of the metallic panicles 
plus 10% of the particle size. 

[0012] Moreover, the particle size of the metallic particles is preferably in the range of 10 to 100 ym. When the par- 
25 tide size is less than 1 0 urn, the coating layer thickness lor supporting the load becomes thin. Therefore, the coating 
layer has fitfie sliding durability. Furthermore, when the particle size exceeds 100 |im, the coating layer must be made 
thicker than necessary, and as a result a cSsadvantage related to the adhesion strength such as exfbfiation of the coat- 
ing layer from the base material results in excessive amounts of materials being required. 

[0013] The content of the metallic particles in the coaling layer Is at least 30% by volume, and preferably up to the 

so volume ratio above which the resin cannot fill the gaps among me metallic particles. Since the volume ratio of the metal- 
lic particles is as high as at least 30% by volume, the slicing durability of the coating layer can be obtained. Moreover, 
since the volume ratio of the metaiic particles is up to the one above which the resin cannot fill the gaps among the 
meialSc particles, there are no gaps in the interior and the surface of the coating layer caused by a deficiency in the 
resin, and the surface smoothness is maintained, which contributes to the lutx*sty. Moreover, even when the particle 

ss size of the metaiSc particles is as small as about 10 Mm, and smaller than a value approximate to the coating thickness, 
the metallic particles can be present between the surface of the coating layer and the base material (or the praner coat- 
ing) wh3e forming groups each mcluding, for example, two or three particles which are connected to each other, if the 
volume content of the metallic particles is higfi. Consequently, a toad can be firmly supported by the base material 
through the groups of a plurality of the metallic particles connected together; the toad applied to the resin is reduced 

40 due to the same principle, and the coating layer has a rt&h sliding durability. 

[001 4J When the coating layer is formed on the surface of only one of the first and the second member, the material 
of the metallic particles in the coating layer is preferably made to differ from the metallic material of the member on 
which the coating layer is not formed so that the adhesion of the metallic particles is lowered. Consequently, the metal fic 
particles exposed to the surface of the coating layer are prevented from adhering to the metal of the counterpart mem- 

45 ber. 

[001 5] Specific examples of the material of the metallic particles include tin, silver, aluminum, copper, zinc, nickel, 
silicon, cobalt, titanium, tungsten, molybdenum, magnesium, iron and an alloy containing at least one of the metals 
mentioned above. Only one material selected from the group mentioned above may be used. Alternatively, a plurality of 
the materials may also be used. Moreover, other solid lubricants may also be added to the coating layer. The solid lubri- 

so cant Is at least one of molybdenum disulfide and graphite. 

[00163 The resin principally functions as a binder for boncBng the metallic particles in a powder form to the base 
material, etc., of the member. Moreover, part of the resin is exposed to the surface as a matrix of the coating layer to 
smooth the surface, and contrroutes to the manifestation of the solid lubricity of the surfaca The method of forming a 
coating layer comprises, for example, applying a Ik^ikNike mixture of the metallic particles and the resin to the sliding 

ss surface of the member, and then baking the coating layer at a suitable temperatura Any of the following procedures can 
be adopted as the application method: spraying; tumbling; transferring; and brushing. Examples of the resin material 
include epoxy resin, phenolic resin, furan resin, pdiamkleimkie resin, polyimide resin, potyamkie resin, pofyacetal resin, 
fluororesin such as PTFE and unsaturated polyester resin. One of or a combination of a plurality of such resins can be 
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used, in addition, the coating layer can aJso be formed on the base material through a primer coating (primer coating 
may be omitted)^ 

DESCRIPTION OF PREFERRED EMBODIMENTS 

5 

[0017] First, one embodiment of a volume-variable swash plate type of compressor which is the object of the 
present invention wf I be briefly explained. As shown in Fig. 1, the swash plate type of compressor is provided with a 
cylinder block 1, a from housing 

joined to the rear end of the cylinder block 1 through a valve plate 3. These are mutually joined together with a plurality 
10 c* through bolts (orrit^ 

a crankcase 5, an inlet chamber 6 and an outlet chamber 7. A plurality of cyfi nder bores 1a (only one being shown) are 
formed In the cylinder block 1 . A single headed piston 8 is redprocativefy housed in each bore 1a. The inlet chamber 6 
and the outlet chamber 7 are capable of selectively communicating with each bore 1a through flapper valves provided 
to the valve plate 3. 

is [0010! A drive shaft 9 is rotatably supported in the crankcase 5, and a swash plate 10 regarded as a first member 
is housed therein. A shaft bore 10a is penetratively provided to the central portion of the swash plate 1 0, and the drive 
shaft 9 Is Inserted through the shaft bore 1 0a. The swash plate 10 ismovabfyconrie<a8dtoth8 0^ 
hinge mechanfem 13 and a lug plate 11, and is movable, with an inclination, to the drive shaft 9 while syncrtronousiy 
rotating with the drive shaft 9 and sliding In the axial direction of the drive shaft 9; a peripheral portion 10d of the swash 

20 plate 10 is freely slidabiy connected to a base end 8a of each piston 8 through a pair of shoes (follower acting as a cam) 
20, 20, whereby all the pistons 8 are movably connected to the swash plate 10. When the swash plate 10 bcfined at a 
given angle Is rotated tog ether with the drive shaft 9, each piston 8 is reciprocated with a stroke in accordance with an 
inclination angle of the swash plate. In each cylinder bore 1a, inlet and cornpression of a coolant gas from the inlet 
chamber 6 (region of Inlet pressure Ps) , and outlet of the compressed refrigerant gas to the outlet chamber 7 (region of 

& outlet pressure Pd) are consecutively repeated. 

[0019] The swash plate 10 is moved toward a position (inclination angle-decreasing position) near the cylinder 
block 1 by a spring 14 (a spring for urging the swash plate toward its minimum incfination angle position). However, the 
minimum indination angle (e.g., 3 to 5°) of the swash plate 10 is restricted by regulating the sliding of the swash plate 
10 toward its inclination angle-decreasing position by, for example, a cirdip 15 fixed on the drive shaft 9. On the other 

so hand, the maximum inclination angle of the swash plate 10 is restricted by, for example, the a butting of a counterweight 
portion 10o of the swash plate 10 with adefir^ portion 11a of a lug ptete 11. 

[0020] For the swash plate type of compressor in Fig. 1, the inclination angle of the swash plate 10 can be freely 
set at an angle between the minimum incfination angle and the maximum inclination angle by adjusting the crank pres- 
sure Pc (back pressure of the piston), which is the inner pressure of the crankcase 5, using a tispiaced control valve 1 6. 

as [0021] The swash plate 10 has a land 10c placed in the central area of the swash plate and an annular peripheral 
portion lOd surrounding the land 10c. The land 10c is relatively thick compared with the rjeripheral portion 10d, and 
both the shaft bore 10a and the counter weight portion 10b are formed in the land 10c. Furthermore, the base end 8a 
of the piston 8 Is provided with a concave portion 8b for admitting the peripheral portion tod of the swash plate 10 and 
a pair of shoes 20, 20 regarded as the second member. 

40 (0022] Next, the surface structure, eta, of the swash plate which is the feature of the present invention will be 
explained by making reference to Fig. 2. As shown in Fig. 2, each of the pair of shoes 20 has a spherical convex surface 
20a and a flat plane 20b. A pah* of spherical concave surfaces 8c to be oppositely contacted with the respective spher- 
ical convex surfaces 20a of the shoes 20 are formed on the internal surface of the concave portion 8b of the piston 6. 
The pair of shoes 20 are siidabfy guided on the spherical concave surfaces 8c. Tne swash plate 10 is slidabiy held by 

45 the pair of shoes 20 from the front and rear sides while the front and rear surfaces 22 of the peripheral portion 10d are 
contacted with the respective flat planes 20b of the shoes 20. That is, the par of shoes 20 intervening between the pair 
of spherical concave surfaces 8c and the peripheral portion 1 0d of the swash plate 1 0 are rotatably held by the base 
end 8a of the piston 8, whereby the base end 8a of the piston 8 is connected to the peripheral portion 10d of the swash 
plate 10 through the pair of the shoes 20- In addition, of the surface 22 of the peripheral 

so 1 0. the portion which slides over the flat plane 20b of the shoes 20 becomes the sliding surface of the swash plate side, 
and the flat planes 20b of the shoes 20 become the sliding surfaces of the shoe sides- 

[0023] Tne piston 8 is made of an aluminum alloy (e.g. , Al-Si alloy), and the swash plate 1 0 is made of an iron series 
of material (e.g., cast Iron). Moreover, the shoes 20 are formed from a bearing steel which Is an iron series of material, 
In order to lighten the piston 8, an aluminum series of material ts used therefor. In order to increase the moment of iner- 
55 tia of the swash plate 10, an iron series of material having a relatively high density is used therefor. Since both tie 
swash plate 10 and the shoes 20 are of an iron series of material, and are composed of metallic materials of the same 
type, adhesion at the siloing surface is likely to take place. Accordingly, a film 23 regarded as a coating layer for pre- 
venting adhesion is formed on th e surfaces 22 of the peripheral portion 1 0d of the swash plate 1 0, The flm 23 is formed 
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on the base material 24 of the swash plate 10. In aooStion, the base material 24 of the swash plate 10 on which the tarn 
23 is to be formed is not restricted to an iron series of material; it may also be, lor example, an aluminum series of mate- 
rial. 

PJ024J On the surfaces 22 of the peripheral portion 10d of the swash plate 1 0, the f 3m 23 is formed on an area at 
s least including the entire sliding area of the shoes 20. As a result the shoes 20 slide over the film 23 of the swash piate 
10. The internal structure of the film 23 and the methods of forming H wis be explained bi detail in Examples 1 to 2 
shown below. 

[Example] 

10 

[0026] Next, Examples 1 to 2 showing specific instances of a fan 23 formed on the surface of a swash plate 1 0 and 
Comparative Example belonging to the category of the conventional technology wiB be explained. 

Example 1 

15 

[0026] An aluminum alloy (12%Si-Al) having a particle size of about 70 um was used as metallic particles. The alu- 
minum alloy powder and a pdyimide resin regarded as a resin were mixed in a mixing ratio of the alloy to the resin of 
65 wt% to 35 wt% to give a liquid-like mixture- The surface of the base material of a swash plate formed from an iron 
series of material was cleaned, and degreased. The Bqiid-fike mixture of a pdyimkie resin containing dispersed alumf- 
20 num alloy particles was appfied to both peripheral surfaces of the base material of the swash plate by spraying. After 
the application, the coating was bated at 200°C to complete f2m formation. Trie film surface was polished to form a f3m 
23 having a thickness of about 50 um. 

Example 2 

25 

[00271 Tin (Sn) having a particle size of about 40 to 50 jim was used as metallic partides. The tin powder and a 
polyimkJe resin regarded as a resin were mixed in a mixing ratio of tin to the resin of 80wt%to20wt%togivea liquid- 
like mixture. The surface of the base material of a swash plate formed from an iron series of material was cleaned and 
degreased. The Hquid-ia© mixture of a pdyimide resin containing dispersed tin partides was applied to both peripheral 
so surfaces of the base material of the swash plate by spraying. After the application, the coating was baked at 200°C to 
complete fSm formation. The f 2m surface was polished to form a film 23 having a thickness of about 50 jim. 

Comparative Example 

55 [0028] Molybdenum disulfide having a particle size of about 1 pm was used as a solid lubricant The mdybdenum 
disulfide powder and a pdyimide resin regarded as a resin were mixed In a mixing ratio of the molybdenum disulfide to 
the resin of 60 wt% to 40 wt% to give a liqiid-Jike mature. The surface of the base material of a swash plate formed 
from an Iron series of material was cleaned and degreased. The Squid-See mixture of a ptfylmkie resin containing oSs- 
persed rnolybdenum disulfide particles was appfied to both peripheral surfaces of the base material of the swash plate 

40 by spraying. After the appfication, the coating was baked at 200°C to complete film formation. The film surface was pol- 
ished to form a film 23 having a thickness of about 50 pm. 

Method and Evaluation of Durability Test 

45 [0029] Assuming that the actual machine was a swash type of compressor into which a swash plate such as the 
one In any of Examples and Comparative Examples mentioned above was incorporated as shown in Fig. 1, an accel- 
eration testing machine was used, and a continuous sliding durability test was conducted between the swash plate and 
trie shoes. In the testing rr^ 

respective sites situated at both respective end portions of a diameter of the swash piate, in such a manner that the 
so respective end faces of the shoes were contacted wfth the peripheral surface and were placed in a state where the 
shoes press-contacted the swash plate surface due to forces from two springs. The swash piate was rotated at high 
speed in such a state. The contact pressure between the shoes and the swash plate was set in accordance with the 
actual machina Moreover, in the test a state Immediately after starting the actual machine was estimated, and lubri- 
cating oil conditions (fluid lubrication conditions) in an oiiless environment (assuming that me amount of the lubricating 
ss dlbekxiabc*jt10%danofcfinar^ 

be 9,200 rpm which is about twice the number of ordinary revolution of the actual machine, and the swash plate was 
rotated at the rotation speed for 8 hours, 

[0030] Table 1 sumrnaruras the material exxisfruction of the swash plates in Example 1 to 2 and Comparative Exam- 
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pie, and the test results. Occurrence of troubles such as seizure between the shoes and the swash plate was visually 
observed after the test. In each of Examples 1 to 2 wherein a f im 23 comprising a mixture of aluminum alloy particles 
or tin particles and a polyimide resin was formed on the peripheral surface of a swash plate, neither the sliding surface 
of the swash plate nor that of the shoes showed abnormality, In contrast, in Comparative Example wherein a solid lubri- 
cating layer is formed on the peripheral surface of a swash plate, abnormaffty related to seizure was observed to some 
degree on the surface. Since the solid lubricating layer produces effects to some degree in the actual machine, the rims 
In Examples 1 to 2 were confirmed to be more excellent than tie soSd It&ricating layer, in view of the sliding durability. 



Table 1 





Material construction of a swash plate 


Base Material 


Test Results 




Rim 








Particles contained 


Resin 






Example 1 


Al-Si series of alloy 70 |im 


Polyimlde 


Fe series 


No abnormaity O 


Example 2 


Sn 40 to SO urn 


Polyimide 


Be series 


NoabnormaSty O 


Comparative Example 


M0S2 1 um 


Polyimide 


Fe series 


Seizure a 



[0031] In addition, the mode of operation of the present invention is not restricted to that mentioned above. The 
present invention can also be operated in the ernbodiments (A) to (F). 

(A) A solid lubricant can also be axkifxi to the coating layer. Examples of the solid lubricant include molybdenum 
disulfide, tungsten disulfide, graphite, boron nitride, arrtimony oxide, lead oxide, lead (Pb), indium (In), tin (Sn) and 
PTFE The solid lubricant component to be used is preferably at least one substance selected from the group men- 
tioned above. Moreover, a plurality of the substances can also be used in a mixture as the solid lubricant compo- 
nent 

In addition, although the solid lubricant component includes metal, the metal differs from the metallic particles 
of the present invention in that the metallic particles are particles (particulate). Moreover, the particle size of the 
metalfic particles is preferably at least a value approximate to the thickness of the coating layer, and larger than the 
particle size of the solid lubricant in powder. Furthermore, the morphology of the metallic particles preferably is iso- 
tropic. When the morphology of the metallic particles is anisotropic for example, scale-like (fiake~S«) or needle- 
ike, the metallic particles come to be oriented in the coating layer (f2m 23) in the layer direction. The coating layer 
therefore does not have siicfing durability. Stffl further, the content of the metallic particles is preferably high. For 
example, the content is preferably at least 30% by volume, more preferably at least 40% by volume, and most pref- 
erably at least 50% by volume. When the volume content of the metallic particles is high, that is, when the filing 
factor is high, the metallic particles easily support the load, and contrfcute to the improvement in the sliding dura- 
bility of the coating layer. 

(B) The particle size of the metallic particles may be smaller than a size approximate to the thickness of the coating 
layer Pm 23). For example, the perfide size of the metallic particles is determined to be from 10 to 20 jim, and the 
thickness of the coating layer can be made about twice the particle size thereof- In this case, when the volume ratio 
of the metalfic particles is high, the metallic particles are present between the coating layer surface and the base 
material surface while they are linked to each other. As a result, the metallic particles effectively support the load 
to increase the sliding durability of the coating layer. 

(C) A primer coating different from the base material may also be formed below the f3m 23. For example, a copper 
alloy layer can be formed as the primer coating by a procedure such as thermal spraying. 

(D) The surface of the base material 24 of the swash plate 1 0 can be surface roughened (the surface roughness 
being, for example, from 3 to 10 um) to improve the adhesion of the film 23 to the base material 24. 

(E) The portion to which the present invention can be applied Is not restricted to the sliding portion between the 
swash plate and the shoes, but the present invention may be applied to the contact sliding portions (a) to (c) shown 
below. That is, examples of a combination of the first and the second member are mentioned below: 

(a) A portion between the shoes 20 and the piston 8; 

(b) A portion between the drive shaft 9 and the swash plate 10; and 

(c) A portion between the peripheral surface of the piston 8 and the inner surface of the cylinder bore 1 a of the 
cylinder block 1 
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(F) The application of the present invention is not restricted to the swash type of compressor, but it may be applied 
to another type of compressor such as a scroll type of compressor. 

[0032] The technical ideas other than those in the claims but shown in the above embodiments and other instances 
s wiB be described below. 

(1) In claim 5, the content of the metallic particles fe at least 40% by volume. 

(2) in the technical idea mentioned in (1), the content thereof is at least 50% by volume. 

(3) in claim 4, the particle size (average particle size) of the metallic particles is in the range of SO to 80 nm. In this 
w case, the sliding durability of the coating layer is Increased and thickness control of the coating layer becomes easy. 

[00331 As explained above in detail, the present invention Improves the durability of the coating layer formed on the 
sliding surface between two members forming a compressor, and can preserve the contact siidabflity between the two 
members excellent over a long period of time. 

Claims 

1. A compressor characterised in being provided with a first and a second member which are relatively s&dably con- 
tacted with each other, a coating layer, which comprises a resin containing metallic particles, being formed on at 

so least one of the sliding surface of the first member and that of the second member. 

2. Tnecorrfiressoraccorolngtodafo^ 

swash plate type of compressor is provided with a swash riaie and shc^ fx connecting the peripheral portion of 
the swash plate to a piston as the first and the second member which are relatively siidabfy contacted with each 
25 other, and the coating layer is formed on at least one of the swash plate surface and the sliding surface of the 
shoes. 

3. The compressor according to claim 1, or claim 2 characterised in that 
ness up to a value approximate to the particle size of the metafile particles. 

The compressor according to at least one of claim 1 to claim 3 characterised in that the particle size of the metalBc 
particles is in the range from 10 to 100 jim. 

The compressor according to at least one of claim 1 to claim 4 characterised in that the content of the metallic par- 
ticles is at least 30% by volume and up to the volume ratio above which the resin cannot f ii the gaps among the 
metallic particles. 

The compressor according tomieastoneof daiml todaimScfara^ 

on one of the first and the second member, and the material of the metaISc particles in the coating layer differs from 
the metallic material of the member on which the coating layer is reformed, and shows poor adhesion to the 
metallic material. 

The compressor according to at least one of claim 1 to claim 6 characterised in that the material of the metallic par- 
ticles is cwrtposed of one or a plurality of substances selected from the group consisting of tin, silver, aluminum, 
copper, zinc, nickel, titanium, tungsten, molybdenum, magnesium, iron and an aBoy containing at least one of the 
metals mentioned above. 

The compressor accorrJng to at least one of claim 1 to claim 7 characterised in that the resin material is one or a 
pluraSty of materials selected from the group consisting of epoxy resin, phenoBc resin, furan resin, r^iarrudeirrsrje 
resin, poiyimJde resin, pofyamlde resin, potyacetal resin, ffuororesin and unsaturated polyester resin. 

The compressor according to at least one of claim 1 to claim 8 characterised in that the coating layer contains a 
solid liibricani 

55 1& The compressor accordng to at least one of claim 1 to claim 9 characterised in that the solid lubricant is at least 
one of molybdenum rJsuH ide and graphite. 
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Fig. 2 




